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(54)TiUe: RNA VIRUS VECTOR HAVING CONTACT INFILTRATION CAPABILITY 



(57) Abstract 

An RNA virus vector useful in gene therapy. This RNA virus vector 
has capabilities of infecting cells, autonomously replicating RNA and 
contact infiltrating but no communicability. Use of this RNA virus vector 
makes it possible to more efficiently perform gene transfer and cell 
transplantation in gene therapy than in the conventional cases. 
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J|<}fc£ftT^5(D.Yue>, Genes To Cel ls,2:457-466, 1997, M.Hasan^.J.Gen.Vir 
ol. 78:2813-2820, 1997)o **81*&tt* fi^**W£a^tfJ***fcraA©ifli 

mmizmtz (-) ^RNA^^^^-fc-r^^u-o^ (bi&& 

7/1 6 5 3 8^#$D o 
gratis S£??&&K*iJfflT? § 5RNA£ -Y * -fc&ift-r S z: i: £Pi 

a> ^ ^ * _ t hX mm ±1 *> w/B-ea s i: e n a* > *w ^xmrnz 
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snotty awiaiwiiftwt**^^'***-***^^*^ 
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ic«fcoT> rt»©^**-«ft©»Bfc«A***ifc^** <0 ' e » fr-r^a 

*©»ttft JS** 5 £ 1 ^ * 5 ° 

mBT&kfe^tzfcJ&O'f ft* (Measles virusjli, JBJfettlfcy©®* 
MMF**U M®M&&im$nZ>ZiiV®£Zn'C^M'f. Cathoinen*>,EMBO 
J., 1998, 17: 3899-3908)*, £©$-f ;i/*ft***-fcUTttJl-f S«Mlttfc-3 

9V*J< ;VX^©(Paramyxoviridae)©-b>^l' ;i/a(Sendai virus), -a- 
fcv/UWU'WJl'* (Newcastle disease virus), *fci< 1*^4 (Mumps 
virus), Jfl**-^* (Measles virus), RS<W (Respiratory syncytial vi 
rus), 4" ^(rinderpest virus), ^xWS-^'f (distemper vir 

us), *)VY X 1 S J*>4 ^^(Orthomyxoviridae)©^ >7;i/x>-*f <M;i/*(In 
fluenza virus) , 7? 1**4 ;i/^(rhabdoviridae)©7kili^PF , 3^^'f **(V 
esicular S), 8****** (Babies vim)«a«#tfe>ft*. Dltt* (J. Viro 
1. 68, 8413-8417(1994)) . S©*£±">4***» 'J =f? * f 

£SI&;L{fc (-) SRNA'M^fcffl^T&.fc^o SI&*# (-) 0IBHA«>-f ib^ 
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A LfcDNASIOHfrt $ fcttttrt-eiE^-r « c «fc & ft & ft * AxWfcEJd* 

v^rnfroae^-fet), rfcjfatHtosstfi^j tats m, f> mo^rn* 
^fc*>» -m;i/*© re**j a«jfer ng&itia^j » 

SifAfSo -b>^^-f^MA (yx>M>^7^-fev>3>#^M30202)fc 
fc^Ttt, ElERiaiBEWfcOHICx 6©fll*©tt»»**1**ffiW*»^^* 
ili:tfa*U^ (Journal of Virology,Vol.67,No.8,(1993)p.4822-4830) . UE 
W*£imEM®a>*>?*Eaitt*n«i (5' -AGGGWBAAWGD-3' ) *>«fctf (5 
' -DTAAGAAAAA-3' ) T'fcSo ttAUfcflattJtfi^oaSfttt* jg£?8iA©{ftg 
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aftcatt-rstt^s^rt-r^ii:***^*^- i-ft*>*e»*tt«*tbft^ 

;^*Jft#i:/p6«i**6» (RNP) tt, «Jftl6i:a**«IB**r** , fi»*tt 

SEfcv *«fllttx a)±IB©*^©RNA*)U<tt^ENAOcRNAs SfcttgERNAfc L 
< ttgcRNA£££fiS 1 5 «i= * b , &tfb)!SRNA*) L < ttttcMAffltMBfci&Rft 

MB, lft#$iifcPffL»«*fcttAa«JB^»Wftif* , *tf6n*. J& 

MBBfcUTtiU LLCMK2, MDCK S MDBK> CV-K Hela, HepG2 s P19, F9. CH(k PCI 
2, 293tt, BAF3, Jerkat. t hPBMC. MT-4, Molt-4. NIH3T3, L929, -7 HJ 
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#CJ;oTlM£ftT^S(A.Katoe>,Genes To Cells,l:569-579,1996). 
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s**Bre»s. ACDtm-t^yjtJKzv 1 *®®®*^ ^ p(p/c) 
H4iij:EW* t B--e**it**'J'» rTer -" ^ mzi K>*ar. ist^ttMia 

mm * * ^~A4^tH"Cifc So 0* x ague i »> *©M«»*»(ft#ww 

«lt*^*-A *mtBK*> So H + x ttftjlt: «fc ») * fflttRattSttiflOW 

$ tifc < 55: o T V > 5 £ o 

@T*&£o 

*ftjjvrBiTa*o 
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fcflflJItttTakara Ligation Kit Ver.2 (^jffi&fct MU) . Takara Blunting K 
it (^iiaitt) £«fctfCIAP (SSit^t) fc^ft^ftfli^ iSffiorn h^;i/{c«e 
*>ZttZjL*)ftft^>tzo Sfes HSiE?fJ©ifc5££fciu tf:/#-i£(F.Sanger,Scie 
nee, 214: 1205-1210, 1981 l^fco 

S^cDNA-C*5 pUC18/T7( + )HVJRz(A.Kato?>,Genes To Cells, 1:569-579, 19 
96) (Ell) *m%ttU£LX, MTVimzmTm&ttX&lstzcmhZmm 

htzo Mitfi?i:-e©3eei©DNAJSSE?y4ia2c, $^©j&£0£03{c*n-?' 

£t\ Mjifi ; ?&^tfClaI»f>t ; SpUC18/T7( + )HVJEz<t>)lH]JRUx pHSG396(^r!jg 
#)©ClaI-!M h{cJfAf5^i:C<fct)pHSG-M-CC (04) £$fc 0 -j5n pHSG39 
6&ApalIt!12JltT U M*&¥-ffifc9m&-b)l7 5 4 y-io>tZZt££t>kpiiL 
ia5ffi£*fc£-li-fcpHSG396-dA (04) fcffJBlbfe. pHSG-M-CCcDMifi£^£^trE 
coRI- BamHIBrfrfc, pHSG396-dA£EcoRI:fc<fctJ c BamHIf«J»r«lS^ffl4 'J >®ftffl 
S^ff'fcofeiOCifAI-SCfct.tOx pHSG-dA-M-BE (04) fcfffeo 
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49mer©£j£* 'J :* 3 * 1/** K5'-ggcgatatctatagattccctaagttctcatagtagat 
gtgcaccggca-3' (EA'J>*-F) : 1 ) * «tt>*5' -tgccggtgcacatctact 

atgagaacttagggaatctatagatatcgcc-3' (EAU>*-W (E5d« : 2) 

, T--)\>mmm*2M't to? *z tin* opcr-eal*^ 

pd-EAL*Ec6RV* ilFApallTftaW U 'J >*-Srtf-£i2J 0 Hi Ufco pHS 
G-dA-H-BESEcoRV* <t VApaLIT- L fc * ©t ±E U c * c * 

0 N pHSG-dA-dM-EA-EB£l#fco 

p HSG396^EcoRIT«J8tU XmytotonM***?** V-isa^tZZtlZ 

Miife^%^trClaIBrH-4pHSG-dE-dB©Claiai5tttifAbpHSG-dE-dB-M-CC4« 
§gUfco P HSG-dE-dB-M-CC<£EcoRI*5<):VBainHlT?«]fflTbfe*©{Cs pHSG-dA-dM-EA 
-EB<fc D W 0 £bfcEcoRI-Batf IKK-*»A*a - fcC«t i)pHSG-dE-dB-dM-CC£f§ 

fee 

pHSG-dE-dB-dM-CC©ClaI»rtf *> P UC18/T7(OHVJRz©ClaIg|S<£fclf A Lfc75 
;U KpHVJ-dMEA^a^bfeo W±©*»*>-AftlB 5 fc^Lfc. 
[&K0I3] MfcJflS'S **-©#» 

Kre?*©ti!IB**&fc BsgHWfc+fc*JiS8'^ Hjtfc^ttfrfc+t:* 
±3 K>j^R** «fcS fcRttbfc* 'J =f* 9 V** KM-l(5'-ttaaaggcctaaacc 
gatctcagaattacg-3' ) (EW«: 3) *5«tlFM-2(5'-tatcattccctgtctcagcctgcc 
-3') (E3I#^ : 4) SPCR 7? -f v-fc UTffl^ pUC18/T7(+)HVJRz*ISM 
LTPCRKJSSfrofc. PCMt»*pCB2.1fc^o-=>^U pCR-M£f§fc (0 6) 

o 

pCl-M©ttSE8ISflBtft* pCR*SStuIS<fcOTb»I©PSMR****9^« 
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fr£7;U*>?>I5]lKU pBSG-M-CCftStuI*«tW3taIOPS*IK»*-C»abfct©C 
ifAbfco H&nfe77>U KftpHSG-dlKCi:**Ufc. pHSG-dM-CCfcClalT'W 
8rbTf#6ttfcBifrftx P UC18/T7(+)HVJRzOClaia5fi[irJfAt5^i:C«t0x pH 
VJ-dMftf#fco UU:©fi&^**-.kft06fc:*bfc. 

»4S»(Wh MK&lHdMEAh M*ffl£HdM)©&cDNAfr ^^l/^&^&WflEfc 

ft) *egl0MO7-7^*y^S' + -UC2xl0'«B»S. 10%FBS(¥^ie-7 
-;tx;wa)t*«rMEM»*(*^3t:-7 , -;i/x;Ht)'fCx CO. 5Jk 3rC©*ftT 

■cztfWfliMbfc. ^*-ufr&Ja*ft*&i*** pbst?— *a»ufc«. mokm 

ultiplicity of infection) #2 i:&S<fc? £8x10' pfu/«lfcPBSCT#RbfcT77 
T - 5? ffi3t£RNA^ y y 5 — If ft «Jligfc*B& * 7 * S/ x T * * * -> V 

TF7-3(T.R.Fuerstf,,Proc.Natl.Acad.Sci.USA 83:8122-8126, 1986)<DS$ft500^ 
1*TU 15^-c:i:tC'i7^;i/^^* J ±^^^t)fe5idt:^+-i/ftJ!ge.bft* s 

cDNAJ6*ft*tt**ft«T©J:"5t:^KUfco £1\ #U^f-u>^* 
-74>{CFCS (^B&iSJfll^) ft^raft^0pti-MEM«*(*^3K-7-;i/X^tt)5 
00//lftAfts *<3*£*>^^**cDNA£El)*ir£7 , 7;U KpUC18/T7(+) 
HVJRz> pHVJ-dMEA*«fcVpHVJ-dM©-5^V^'fnA i I>i:^©^^5 h\ pGEM-NP* 
pGEM-P£<fctfpGEM-L<Z>4S©7*^*$ F£> *il*n20, 5^ 2:5i5J:tf5/zg-f O 
iJD/Lfco *S>C50/fl©;i->*-7** h (SuperFect) >tt)&anx.> £ 

iS£20#£!tBbfco ^©*£Opti-MEMJgJfel0mlftasinU * e>(cRifampicin:fc <fc 
tfCytosine arabinoside(Ara C)ft*ft*n»M100jt£g/«l**lM0Ag/ili:4 

miB**ftfTofcIlCMK2MBftdtf±B©*>*-^*6*^^**** u 



WO 00/09700 



PCT/JP99/04333 



12 

x ±Ecm®m%$ts%i&Z7*> : r-i>a>lZJ:i)milbtz'&, C0>5%> 37'C© 

*ftTT48«HB*«ufc. **ti»*#-f fcfflias-b;^^ u-^--e**«o 

x mm%£VMl&*-&£\sTl5mV&t,sm£&Lko 1200rpm, 5£-©ajfrft; ± 
?S£I&£ U it® bT ^ 3»£200jU l©PBSlc!&S btzo 

ftofeo Hlfi«4K:*^TfJ6nfc» 200 > ul©PBS«$bfcifilia£lxlO , «/iii 
l©**fcbx £ftft«ifcPBSCT*RU 1x10', lzlO'inB/mlCDin&BSttSf^S 
bfc 0 C©H»*ftl00Alf*oJBW»*ffll0BWfcjaa«J: t)246©ffi»«-ftfflt^ 

CC!)SW435.5°C©jS§PllrtT-3 Blil£ffl/ 3®0B©^©fig© 
81 0> l(tal©J''J>S'*J:Ofl8G0tt«W'*flli>-ca**iaJRUfc. 

•9- > 7>©R*4 100k IAD * *:» 1 58 § ©* > 7VI/50 # 1 4 2 flj g ©PBSfcin * ft 
tt-TSCfcfcJ:!)* *>'7 , ^©2»#R**fP«bfc. £©2{g#i|R&50/il£3 
?ij B ©PBSCio A*»"r 7VI/© 4 te#Jft$£ft«{ bfc. Pitt©* 

■t^T©yjt:* PBsr-#»?ufc50/zi©ix n«^jfii (3**/ w*tt) ssnx., 

4"CTlttlffl«fibfc. #Jfll«©««*rt»-e««U *«Ufc*©©"5^ fi« 
**;u>i*R*©JS^*ffl©.#R*fc, HAr£&i;bT3tlfc:^bfco 
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*1 




HArStt 


wt w&m) 


>16 


dM (Kmm) 


<2 


dMEA2-l(*£S) 


<2 


dMEA2-2(fc*I!) 


<2 



•W;b*©cDNAi: Utli, S£SJ(pUC18/T7(+)HVJRz ; WTk M*fiS(pHVJ-dM ; 
dM), ££lffl*&IHpHVJ-dMEA; dMEA)£ffl^fco MfcifeSCo^Ttt* 2 0©^ 
^&3l(<iMEA2-l:fc<fctfdMEA2-2)£^-fo g£Sttl6&±0)ffi£^Lfc#, 

ipcD-9->7-;i/fcovM:tttStt^ig«)e)n«c35»^fco M^Sfcitwi 

HJfi^J4{C*^-CgSI&?Jt:f§e)nfcLLCMK2«Ss lxlO'»/mlt*€»cfcoK: 
PBSfcT#Rl/T«lfi«l»*ftft*lU 1.5ml^^^D^i-^ (i-^>^7 

a) tioo^i-fo^aufco ^bfcJiflSi!®^o-geiix -8o°c\ io^cd^sq. 

>£i)0;^ 37°C, 30#&SUfc. 

cv-mua*»*bfcri/-hJ:Ox tt*ft*!>i*aK pbst— lasts^ hjt* 
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-e-&#e> l^ssaatfco a&frp»i645 , CK:«ai/c*v>fcix »^££trixM 

EM..0.1X BSA.Rifampicin 100/zg/ml, Ara C 40/zg/ml, Trypsin 0.75/zg/ml*3ml 
1IU *35#H*ofca» SIBbfe. CO. 5%, 3TCO*ftTT?5BBIS«Lfc. 

83e®±fr&B£tt (x^y-;i/ : B»=5 : 1) Slilftl*.* 90^S 
fcttBUfco *35tftt)l»*N 2OO>ul0Ti Kr7y^ii (0.5% Amido Black 
% x*y-;i/ :#®:2K=45 : 10:45) SiniU ifcft&dcftU SBBSfc&fi-fS 

£0tS*SJ6rF0*2*J:tfia7fc5«l/fco 

£2 



Me-? 










XK1 


mm 2 






38 


22 


14 


MfcJlS(dM) 


2 


4 


2 


M*fcS>(dMEA2-l) 


27 


26 


60 


MK£2!(dMEA2-2) 


32 


38 


42 



•W^fflcDNAfcb-Ctts 5£S(pUC18/T7(+)HVJRzK MKfflM(pHVJ-dMK £ 
«fcl5H^S(pHVJ-dMEA)Sffl^feo H**SCO^Ttt, 2 @®HRtSJ|l(djffiA2- 
l*J:tWllEA2-2)ftw*. ttJBBVtt®*ISIMt£fT ofcfcOfcfrfcfcfrofe*© 
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m *> 4 & 1 4 »z &w®fm*#T # 5 ci t wmsz nx ^^ s #(m 

.Hasan?), J.Gen.Virol. 78:2813-2820, 1997), H^Il:||ltli> m&M<DZ 
*fM (07 ;WT143<fcl5WT2) £#^T^j£LfcS£M©r7-^K]t^BJJ£;tPfc: 

V4)\,xxv?u-j-)\,m>zm^x77-z<Dyk&*'nte-itzo fittm 

fco 

4 ^4 KXimtnJ -TV X\stc'&. FlTC^bfetrC'i'-y-^rlgG, SfcfcfcinV 
^a£fc#B«*TT«**nfc (08) o 
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tv-+>^bfe 0 :/7-*4BfiSLfc6ft7l/-h£. #ftlml®PBST— ^ift 

^-^-F«3-e45^«SUfco =&ft£lml©PBST=|5]i$fc&U lOOfgtftJKUfc 
FITCJ££ffi-r>t7;UgG!/t# (3*f 4200/zlMJf U nfK£45#HM 

bfco lmlOPBS-CHHIiJt^s ^ftlmlOPBSfcai U M3teXfMRWHTTft6 

JS^JR^Ky HgGffitt (ICN Biomedicals^) CfciU H«®*ff*ffft-3fc« 
^kl/"C«ia*Hs:«3BU MBe*tt*©*fr%fcLT»IS®rt«*&F, HN4 
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e>n5(ia9)o 
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ite? $ fc a ^rSft £ v * c t &4$tK t -r s , srx^ i ib«<z>rna 0 
(Mgag) -e*sci:stt«i:-rs* »#js 2 3b«©hna. 

4. RNA###g53i (-) «WA**;i/;*fi#T*3C fflftg 1 

gBffiCDENAo 

A. 

7. »*ai-6«)v^n*KE*©EiiAftd*-rs^ ttRNA&gHufiojgAtii 

S K <fc 0 ^RNA*S!)0«tfi^-r 5 £ #T* § SMB. 

9. ll#Sl~6ffli*rft*CE«©RHAi:s ttH*^*ftv^-f 

1 0 . &)m#m 1 ~ 6 GDO-f ftfrt fBii©RNAfc b < ttRBHA©cHNA* $ fctt^RN 
AfcU<ttgEcRNA£££fi£L?5^-'J' K SIF 

b)ttBNA« U < BttcRNA©iKKC:<&£&BI£& Sfct±»»*»*^J«b-5 5 
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££*f*y bo 

1 1 . a)Oi- v Y ttmmM. 5 Sfcfct 6 i3H3*B<DRNA& b < &^RNA4)cRNA, £tz 
&3ERNA& b < tes£cRNA£££rsfcb? 5i- y K St>* 

b)©^ y h#-fe>#W £f ;i/*<7)NP, P/C, LSfiKO-T^Ts Ifcttilfif 
b -5 £ J- h 

t*$>?>, it^Jii omm<D*y ho 
1 2. m^rtt^ 

a) af^<Jl 1 ~ 6 ©^"f nfrlc:H3«B£>RNA<& b < (iSSRNACDcRNAs * fctt&RNAfc b < 
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GTCCGGATAA GAAAGCCATC CCCCACATCA GGATTGTCAA GGTAGGAGTC CCTCCTAAAC 
ATGGAGTGAG ATACCTAGAT TTATTGCTCT TGGGTTTCTT TGAGACACCG AAACAAACAJ, 



CCAATCTAGG GAGCGTATCT GACTTGACAG AGCCGACCAG CTACTCAATA TGCGGCTCGi 
GGTCGTTACC CATAGGTGTG GCCAAATACT ACGGGACTGA TCAGGAACT C TTA/ 

IsaL 



irAfjTfiATfT rAGAATT|f G GTGAGGAGGA CTGTTCGAGC AGGAGAGATG ATCGTATAOl 



rGGTGGATTC gattggtgct |ccactcctac catg^ tc ag ^ caggctgaga CAGGGAATGA 
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[AJTTAATGC AAACAAGGTC GCACTAGCTC CCCAATGCCT CCCTGTGGAC AAGGACATAA 
GACTCAGAGT GGTGTTTGTC AATGGGACAT CTCTAGGGGC AATCACCATA GCCAAGATCC 
CAAAGACCCT TGCAGACCTT GCATTGCCCA ACTCTATATC CGTTAATTTA CTGGTGACAC 
TCAAGACCGG GATCTCCACA GAACAAAAGG GGGTACTCCC AGTACTTGAT GATCAAGGGC 
AGAAAAAGCT CAATTTTATG GTGCACCTCG GGTTGATCAG GAGAAAGGTC GGGAAGATA 
ACTCTGTTGA GTACTGCAAG AGCAAGATTG AGAGAATGCG GCTGATTTTC TCACTTGGG" ' 
TAATCGGCGG TATAAGCTTC CATGTTCAGG TTATTGGGAC ACTATCTAAG ACATTCATGA 
GTCAGCTCGC ATGGAAGAGG GCAGTCTGCT TCCCATTAAT GGATGTGAAT CCCCATATQ i 
ACATGGTGAT TTGGGCGGCA TCTGTAGAAA TCACAGGCGT CGATGCGGTG TTCCAACCG<i 
CCATCCCTCG TGATTTCCGC TACTACCCTA ATGTTGTGGC TAAGAACATC GGAAGGATOl 
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GAAAGCTGTA A AtGTGCACC CATCAGAGAC CTGCGACAAT GCCCCAAGCA GACACCACCT 
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GGCAGTCGGA GCCACCGGGT CACTCCTTGT CTTAAJjTAAG AAAA/jCTTjAG GGATAAAf 
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GGC GAT ATC 
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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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>F^ptlINARY EXAMINATION REPORT 



Vternational application No. 
PCT/JP99/04333 



I. Basis of the report 



1. With regard to the elements of the international application:* 
P>^[ the international application as originally filed 

| | the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

| 1 the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

pages t filed with the letter of 

1 1 the drawings: 

pages , as originally filed 
pages , filed with the demand 
pages , filed with the letter of 

| 1 the sequence listing part of the description: 

pages , as originally filed 

pages , r,| cc i with the demand 

P a g cs . filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

[ 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 1 contained in the international application in written form. 

1 1 filed together with the international application in computer readable form. 

I | furnished subscquentlv to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

1 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | 1 The amendments have resulted in the cancellation of: 

I I the description, pages 

1 | the claims, Nos. 



I 1 the drawings, sheets/fig . 



.-P^|— This report-has been established'as if (some of) the amendments had not been made, since they have been considered to go 
1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as " originally filed ' and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70 J 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Vtemational application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-14 YES 

Claims NO 

Inventive step (IS) Claims 1_14 YES 

Claims NO 

Industrial applicability (IA) Claims j.)4 YES 

Claims NO 



2. Citations and explanations 

The inventions described in claims 1 through 14 are not described in any of the documents cited 
in the ISR nor in any of the documents considered relevant to the inventions, nor are they 
obvious to a party skilled in the art. 
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